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7o all whom. it may concern:

Be it known that we, Stepnex P. Syira
and Cmarues W. Keiver, citizens of the
United States, the said Smira residing at
Berkeley, in the county of Alameda and
State of California, and the said Kerver
residing at Oakland, in the county of Ala-
meda and State of California, have invented
certain new and useful Improvements in
Electric Air-Compressors, of which the fol-
lowing is a specification.

Our invention relates to the class of air-
cOmMpressors. .

The object of our invention is to provide
a simple and effective air-compiessor
adapted for use in supplying air to a car-
bureter in connection with a lighting sys-
tem using carbureted air for illumination.

The nature of our invention and the man-
ner of its use will hereinafter fully appear
from the following description and by ref-
erence to the accompanying drawings, in
which— . .

Figure 1 is a vertical section of onr air-
compressor. Fig. 2 is a side view, enlarged,
of the operating connections of the electric
switch in the circuit which operates the
compressor.

1 is the pump barrel consisting of a shell
closed at its top by a head 2. In the lower
portion of the barrel and concentric with it
1s an inner shell 3, which is separated from
the outer shell by a circumferential space,
which contains the liquid-seal; indicated by
4, and which in practice is best formed by
oil. This liquid-seal space is closed at its
bottom by a cap 5 connecting the bases of
the inner and outer shells, but said space is
open at its upper end to the interinr of the
barrel 1. The base of the inner shell is

.closed by a foot-plate 6 from which issues

the air-delivery pipe 7 leading to whatever
destination may be intended. The top of
the inner shell is closed by a head 8, from
which rises a short pipe 9, in the base of
which is formed a seat for a downward
opening valve 10, controlled by a spring 11.
The short pipe 9 serves as a guard to insure
the valve against the liquid of the seal 4.
Within the upper portion of the outer
shell or barrel 1 is the piston 12. This is a
plate which moves freely and without any
packing in the barrel. To the outer edge of
this piston or plate 12 is secured the exten-
sion flange 13 which plays freely in the

liquid-seal 4, thereby formin% the necessary
packing or air tight joint for the piston.
In the piston are the downward openmng
valves 14, controlled by springs 15. With
the piston 12 is connected the rod 16. Air is
admitted to the upper end of the barrel 1
by the holes 17 through the head 2.

Before continuing the description, it will
be well at this point to describe the opera-
tion of the parts thus far set forth.
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If the rod 16 be reciprocated, the air in the -

upper end of the barrel will on the up-
stroke of the piston 12 pass through the
valves 14, and upon the down-stroke of the
piston this air, constrained by the liquid-
seal 4, will be forcéd through the valve 10
into the inner shell 3 and thence through
the delivery pipe 7. The enlargement of
the inner shell as compared to the delivery
pipe, while not essential, is, however, of ad-
vantage in giving a slight storage and
cushion, sufficient for the relatively small
pressures which this air-compressor is in-
tended to pump against. It may be here
again stated that it is intended for use as
part of an apparatus for making illuminat-
ing gas by supplying air to a carbureter;
and the volume supplied will be dependent
upon the varying number of lights in use,
by automatically controlling the speed of
the pump operating mechanism. This now
naturally leads to a description of the oper-
ating means.

18 is an electro-magnet of the solenoid
type. It is mounted upon the head 2, and
its only peculiarity is its formation with an
air passage 19 leading from its top down to
and communicating with the air holes 17 in
the head 2. This air passing through the
magnet will tend to cool it. The piston rod
16 is the armature of the solenoid 18 made
in usual or suitable manner, and said rod is
best formed with a chamber 16’ in its upper
end, in which weights may be placed in
order to regulate the weight of the rod to
the pressures desired.

20 are the wires of the electric circuit
which may lead from any suitable source,
here shown as from a battery 21 in a box
22 which, in the present illustration, serves
also as a base support for the pump.

The electric energy is automatically con-
trolled as follows:—23 is a bumper arm
which is attached at its lower end to the
piston 12, It passes up through the head
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2 and its upper end is bent outward and
made slidable upon the vertically movable
rod 24, between an upper bumper 25 and
a lower bumper 26 thereon. The lower end
of the rod 24 is guided in a sleeve 27 se-
cured ‘to and rising from a yoke-rod 28,
and a spring connection 29 is made between
the rod 24 and the sleeve 27. The upper
end of the yoke-rod 28 lies under the lower
end of the rod 24 and is normally separated
therefrom by a short distance. The yoke-
rod 28 has a yoke 80, and the lower end of
the rod plays in a socket 31 in an insulating
block 32 carried by the top of the box 22.
33 is a lever pivoted at 34. One end of this
lever enters the yoke 30 of the rod 28, and
is adapted to be forced down and raised up
initially by the extremities of said -yoke.
The end of the lever 33 carries a pin 35
from which extend springs 36 to a post 37.
These springs are so arranged as to force
and hold the lever up or down on each side
of its central horizontal plane of movement.
On the under side of the lever is a cam 39
which plays upon a ball or roll 40 in the
top of a shiding post 41, socketed within the
insulating block 32, and held normally up

by a spring 42. The lower end of this post

carries a contact 43 which forms one pole
of a circuit breaker or switch,being adapted
to receive the plug 44 of one of the circuit
wires. The base of the block 32 is fitted
with a metallic plate 45 on which is the
opposing contact or pole 46. This plate 45
is included in the battery circuit as shown.
47 is a stop on the piston rod 16 to limit
its up-stroke. 48 is a stop to limit the up-
ward movement of the rod 28. The opera-
tion of these parts will now be understood.
When the piston 12 of the pump reaches its
lower position, the bumper arm 23, by con-
tact with the lower bumper 26, forces the
rod 24 down, which rod by contact with
the alined rod 28 forces said rod down so
that its yoke 30 bearing down on the lever
33 starts said lever down, this movement
of the lever being continued and completed
by the springs 36. As the lever 33 moves
down its cam 39 forces the post 41 down
until its pole 43 makes electrical contact
with the opposite pole.46. The circuit is
thus closed and the solenoid 18 being ener-
gized, draws up its armature or piston rod
16 and the up-stroke of the piston begins.
This stroke continues to its end, when, the
bumper arm 23 coming in contact with the
upper bumper 25 of the slide rod 24 lifts
said rod to its first position. The lifting
of this red, lifts the rod 28, the yoke 30 of
which rising lifts the lever 33 and thus
allows the post 41, under the influence of
its spring 492, to withdraw its pole 43 from

the fixed pole 46 thereby opening or break--

ing the electric circuit. Thereupon, the
solenoid magnet being deénergized, the pis-
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ton 12 under the weight of the armature

rod 16 descends and accomplishes its down-

stroke, at the completion of which a repeti-

tion of the operation is had. The weight of
the piston rod or armature 16 may be in-
creased, as before stated, by placing weights
in the upper chamber 16" of said rod, and
these weights may be regulated to suit the
pressure desired. . The spring connection 29
avoids undue shock in relative action of the
two rods 24 and 28. :

It will now be seen that according to the
number of lights being used, the pump will
automatically work faster or slower, for a
greater number of lights will withdraw a
greater volume of air through the carbu-
reter, from the pump, and thus permit the
more rapid gravity drop of the piston with
consequent increase in the number of strokes,
and vice-versa, a fewer number of lights by
leaving the unneeded air in the pump will
retard the drop of the piston and the strokes
will be fewer. .

- We claim:— .

1. In an air compressor, the combination
of an outer shell or barrel having at its top
an apertured head for the admission of air,
an inner shelil in the lower portion of the
barrel and separated therefrom to leave a
circumseribing space containing a liquid
seal closed at the bottom, and open at the
top to the interior of the barrel, said inner
shell having an outlet from its base, and a
downwardly opening valve in its top; a pis-
ton disposed for reciprocative movement in
the upper portion of the barrel above the
inner shell, said piston having downwardly
opening valves; an extension flange secured
to the piston and depending therefrom into
and working within the liquid seal; a sole-
noid magnet carried by the head of the outer
shell or barrel; an electric circuit to operate
the magnet; a rod constituting the armature
of said solenoid magnet and connected with
the piston under the weight of which said
piston effects its down-stroke, said rod hav-
ing a chamber in its top for the reception of
additional weights; and means operated by
the piston for closing and-opening the elec-
tric circuit for lifting the rod and releasing
it to permit the down-stroke of the piston
by geravity.

2. In an air compressor, the combination
of an outer shell or barrel having at its top
an apertured head for the admission of air,
an inner shell in the lower portion of the
barrel and separated therefrom to leave a
circumscribing space containing a liquid seal
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closed at the bottom, and open at the top to

the interior of the barrel, said inner shell
having an outlet from ifs base, and a down-
wardly opening valve in its top; a piston
disposed for reciprocative mevement in the
upper portion of the barrel above the inner.
shell, said piston having downwardly open-
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ing valves; an extension flange secured to
the piston and depending therefrom into
and working within the liquid seal; a sole-
noid magnet carried by the head of the outer
shell or barrel; an electric circuit to operate
the magnet; a rod constituting the armature
of said solenoid magnet and connected with
the piston under the weight of which said
piston effects its down-stroke; and means
operated by the piston for closing and open-
ing the electric circuit for lifting the rod
and releasing it to permit the down-stroke
of the piston by gravity. :

3. In an air compressor, the combination
of an outer shell or barrel having at its top
an apertured head for the admission of air,
an inner shell in the lower portion of the bar-
rel and separated therefrom. to leave a cir-
cumscribing space containing a liquid seal
closed at the bottom, and open at the top to
the interior of the barrel, said inner shell
having an outlet from its base, and a down-
wardly opening valve in its top; a piston
disposed for rcciprocative movement in the
upper portion of the barrel above the inner
shell, said piston having downwardly open-
ing valves; an extension flange secured to
the piston and depending therefrom into and

working within the liquid seal; a rod con-’

nected with the piston under the weight of
which said piston effects its down-stroke;
and electrically operated means for lifting
the rod and releasing it to permit the down-

- stroke of the piston by gravity, comprising
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a solenoid magnet carried by the head of the
other shell or barrel of which said magnet
the piston rod forms the armature, an elec-
tric circuit for operating the magnet, a
bumper arm secured to the piston and ex-
tending to the exterior of the outer shell or
barrel, and an electric switch in said circuit
operated by the movement of the piston
bumper arm to close and open said circuit.

4. In an air compressor, the combination
of an outer shell or barrel having at its
top an apertured head for the admission of
air, an inner shell in the lower portion of
the barrel and separated therefrom to leave
a circnmseribing space containing a liquid
seal closed at the bottom, and open at the
top to the interior of the barrel, said inner
shell having an ‘outlet from its base, and a
downwardly opening valve in its top; a
piston disposed for reciprocative movement
in the upper portion of the barrel above the
inner shell, said piston having downwardly
opening valves; an extension flange secured
to the piston and depending therefrom into
and working within the liquid seal; a rod
connected with the pistonl under the weight

of which said piston effects its down-stroke;

and electrically operated means for lifting
the rod and releasi.g it to permit the down-
stroke of the piston by gravity, comprising
a solenoid magnet of which the piston rod

8

forms the armature, said magnet having a
longitudinal passage through it communi-
cating with the apertures in the head of the
barrel, an electric circuit for operating the
magnet, and an electric switch in said cir-
cuit operated by the movement of the piston.

5. In an air compressor, the combination
of an outer shell or barrel having at its top
an apertured head for the admission of air,
an inner shell in the lower portion of the
barrel and separated therefrom to leave a
circumseribing space containing a liquid
seal closed at the bottom, and open at the
top to the interior of the barrel, said inner
shell having an outlet from its base, and a
downwardly opening valve in its top; a pis-
ton disposed for reciprocative movement in
the upper portion of the barrel above the
inner shell, said piston having downwardly
opening valves; an extension flange secured
to the piston and depending therefrom into
and working within the liquid seal; a rod
connécted with the piston under the weight
of which said piston effects its down-stroke;
and electrically operated means for lifting
the rod and releasing it to permit the down-
stroke of the piston by gravity, comprising
a solenoid magnet of which the piston rod
forms the armature, an electric circuit for
operating the magnet, and an electric switch
in said circuit operated by the movement of
the piston, comprising poles, one of which
is movable to and from the other, a_bumper
arm on the piston, a slidable rod with bump-
ers_between which the bumper arm plays,
and connections between said slidable rod
and the movable pole of the switch.

6. In an air compressor, the combination
of an outer shell or barrel having at its top
an apertured head for the admission of air,
an inner shell in the lower portion of the
barrel and separated therefrom to leave a cir-
cumscribing space containing a liquid seal
closed at the bottom, and open at the top to
the interior of the barrel, said inner shell
having an outlet from its base, and a down-
wardly opening valve in its top; a piston

disposed for reciprocating movement in the.

upper portion of the barrel above the inner
shell, said piston having downwardly open-
ing valves; an extension flange secured to
the piston and depending therefrom into
and working within the liqiid seal; a rod
connected with the piston under the weight
of which said piston effects its down-stroke ;
and electrically operated means for lifting
the rod and releasing it to permit the down-
stroke of the piston by gravity, comprising

a solenoid magnet of which the piston rod .

forms the armature, an electric circuit for
operating the magnet, and an electric
switch in said circuit operated by the move-
ment of the piston, comprising poles, one
of which is movable to and from the other
a bumper arm on the piston, a slidable rod
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with bumpers between which the bumper Tn testimony whereof we have signed our 10
arm plays, and connections between said | names to this specification in the presence of
slida%le roii (;md the mogabll(:,l I{;{le 0(1‘61 the | two. subscribing witnesses. ‘

switch, including a secon: slidable rod op-

erated by the first slidable rod and having ‘ (S}%%%%%I\SI %VS%IIB'{%R

a yoke, a pivoted spring controlled lever ’ :
operated by said yoke, said yoke having a Witnesses:

‘cam, and a spring controlled post operated- Ww. F. Boors,
by the cam and carrying the movable pole. S. CoNSTINE.




